Key indicators: single-crystal X-ray study; T = 294 K; mean (C-C) = 0.005 Å; disorder in solvent or counterion; R factor = 0.037; wR factor = 0.102; data-toparameter ratio = 14.2.
The asymmetric unit of the title compound, [Ni(C 6 H 2 N 2 O 4 )-(C 10 H 8 N 2 )(H 2 O)]Á1.25H 2 O, contains two independent chemically identical Ni II complex cations and two and a half solvent water molecules. The Ni II ions are in slightly distorted coordination environments. In the crystal structure, intermolecular O-HÁ Á ÁO and weak C-HÁ Á ÁO hydrogen bonds link cations and water molecules into a three-dimensional network. One of the three uncoordinated water molecules is half-occupied.
Related literature
For related structures, see: Wang et al. (2006); Wang, Weng, et al. (2007); Wang, Zheng & Jin (2007); Wang, Zheng, et al. (2007 , 2008 ; Wang, Mu et al. (2008) .
Experimental
Crystal data [Ni(C 6 Table 1 Selected bond lengths (Å ). Hydrogen-bond geometry (Å , ). Symmetry codes: (i) Àx þ 1; Ày þ 1; Àz; (ii) Àx þ 2; Ày þ 1; Àz; (iii) Àx þ 1; Ày; Àz; (iv) Àx; Ày; Àz; (v) x À 1; y; z;
Data collection: SMART (Bruker, 1997); cell refinement: SAINT (Bruker, 1997); data reduction: SAINT; program(s) used to solve structure: SHELXTL (Sheldrick, 2008); program(s) used to refine structure: SHELXTL; molecular graphics: SHELXTL; software used to prepare material for publication: SHELXTL. Aqua(2,2'-bipyridyl)(pyrazine-2,6-dicarboxylato)nickel(II) 1.25-hydrate F.-Q. Wang and Y.-F. Zhang
Comment
In general, bridging multifunctional organic ligands with N-and O-donors have been proven to be good candidates as versatile coordination sites and as hydrogen-bond acceptors and donors. Pyrazine-2,6-dicarboxylic acid (H 2 PZDC) has two carboxylic groups and two pyrazine nitrogen atoms, and can be used as hydrogen-bond acceptor as well as hydrogen-bond donor, which assists in the generation of supramolecular structures. Because of the structural character, we have used this ligand in our previous work to construct 3d, 4f and 3d-4f complexes (Wang et al., 2006; Wang, Weng, et al., 2007; Wang, Zheng & Jin, 2007; Wang, Zheng, et al., 2007; Wang, Zheng et al., 2008; Wang, Mu et al., 2008) . Generally, when coordinated to transition metal ions, PZDC adopts tridentate (ONO) mode and is involved in various hydrogen-bonding interactions.
In a continuation of our work, we report synthesis and structure of the title complex.
The asymmetric unit of the title compound is shown in Fig. 1 . In the crystal structure, intermolecular O-H···O (Fig. 2) and weak C-H···O hydrogen bonds link cations and water molecules into a three-dimensional network.
Experimental
A mixture of H 2 PZDC (0.0204 g, 0.1 mmol), Ni(OAc) 2 .4H 2 O(0.0249 g, 0.1 mmol), 2,2'-bipyridine (0.0156 g, 0.1 mmol), deionized water (5 ml) and isopropyl alcohol (1 ml) was sealed in a Teflon-lined stainless steel vessel (23 ml) and heated at 413K for 4 days under autogenous pressure and then cooled slowly to room temperature. The solution was filtered and allowed to stand for four weeks at room temperature. Green crystals were obtained. Anal. calcd. for C 32 H 29 Ni 2 N 8 O 12.5 : C, 46.07; H, 3.38; N, 13.44. Found: C, 45.90; H, 3.49; N, 13.27%. IR (KBr pellet, ): 3446br, 1663vs, 1630vs, 1475m, 1446 s, 1393m, 1339m, 1313w, 1192m, 1067m, 1024w, 791w, 766m, 749m.
Refinement
All water H atoms were found in difference Fourier maps and were fixed during refinement at O-H distances of 0.85-0.86 Å, with U iso (H)=1.2 U eq (O). The H atoms of C-H and N-H groups were treated as riding, with C-H = 0.93 Å and N-H = 0.86 Å and U iso (H) = 1.2 U eq (C,N). 
